Gene expression of Ca2+/calmodulin-dependent protein kinase of the cerebellar granule cell type or type IV in the mature and developing rat brain.
The localization and ontogenic changes of expression of the mRNA for Ca2+/calmodulin-dependent protein kinase of the cerebellar granule cell type or type IV (CaM kinase Gr or IV) in the rat brain were examined by in situ hybridization histochemistry. At the young adult stage, intense expression signals for this kinase mRNA were detected in the cerebellar granule cells, the hippocampal pyramidal cells, the dentate granule cells, and the piriform cortex. Moderate levels of the mRNA were expressed in the thalamic nuclei and the cerebral cortex. No distinct expression signals were detected in the Purkinje cells and most brainstem nuclei except for the pontine nuclei, locus ceruleus and inferior olive which showed weak expression. During development, two chronological patterns of changes in the gene expression for this kinase were discerned. The first was a high and persistent expression from the developing stages till the adult stage, which was observed in the cerebellar granule cells, the hippocampal pyramidal cells and the dentate granule cells. The other was a transiently high expression during limited developmental periods, which was observed in the Purkinje cells, neurons in the inferior olive, various brain stem nuclei, and the subventricular neuronal cells. These findings suggest that this Ca2+/calmodulin-dependent protein kinase is involved differentially in multiple Ca2+ signaling pathways in different developing and mature neurons.